Introduction
Electrical impedance tomography (EIT) is a noninvasive, radiation-free imaging technique that can be used at the bedside for monitoring the regional lung ventilation and tidal volume distribution. EIT measures the electrical potentials at the chest wall surface based on the phenomenon that changes in regional air content and regional blood flow modify the electrical impedance of lung tissue. Unfortunately, due to the ill-posed problem, the electrical impedance within the thorax cannot be perfectly reconstructed. Up to now, most EIT devices idealize the thorax to a cylinder (as forward model) to simplify reconstruction. The aim of the study was to prove that reconstruction with individual thorax geometry improves EIT images.
Methods
A total of six mechanically ventilated patients with acute lung injury were scheduled for computed tomography (CT) scanning and subsequently examined by EIT. Sixteen electrocardiogram electrodes were placed around the thorax in the fifth intercostal space for EIT measurement. CT image from the same cross-sectional plane was analyzed and the thorax contour was determined with a automatic segmentation method based on threshold filtering. EIT raw data was reconstructed offline with (1) backprojection with cylinder-form forward model; (2) GREIT reconstruction method with cylinder-form forward model and (3) GREIT with individual thorax geometry. The resulting images were compared to CT images, which were transferred to images with 32×32 pixels. The distance between the lung contour and the thorax contour was calculated for each methods (noted as D 1 , D 2 , D 3 and D CT ).
Results
The reconstructed images using GREIT with individual thorax geometry were most realistic judging on the lung positions and shape. D 1 =21.4±4.4, p<0.001; D 2 =18.7±5.9, p=0.09; D 3 =13.7±3.7, p=0.28 and D CT =14.9±2.0 (mean±SD, p value of paired-t test comparing to D CT )..
Conclusion
It is necessary for most of the patients with severe lung disease to receive CT examinations. Obtaining information on individual thorax geometry does not require additional cost or radiation exposure. Improvement of EIT image quality will accelerate the acceptance of EIT in routine clinical use.
